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(7) ABSTRACT

A bracket system holds a filter(s) in quick-attach and quick-
release fashion. Brackets are combined in modular fashion,
with conduit between the brackets, to create a “bank” of
filters easily changed in number, arrangement, and flow
scheme. Top brackets and bottom brackets capture/support
the top end and bottom end of a filter, respectively, and filter
inlet and outlet ports preferably slide onto and off of
cooperating tubes/ports in the bracket modules without tools
or threaded connections. A retainer may pivot on and off of
its respective filter, holding the filter in place and releasing
the filter, respectively. After pivoting the retainer up from the
filter, the filter may be lifted up off of its respective bottom
module, so that the filter is substantially vertically and
pivotally removable from the bracket system. A keyed
system may ensure that only the appropriate filter fits into
the appropriate filter holder, wherein the keyed system
includes key protrusions and cooperating key recesses on the
mating surfaces that form a fluid connection between the
filter and the filter holder. Sets of holders and filters may be
provided wherein each set has key structure at different
radial locations on the members, so that filters from a
particular set cannot be used with any other set’s holder. A
universally-keyed filter may also be supplied that has key
structure that fits with and cooperates with more than one of
the differently-keyed filter holders so that the universally-
keyed filter may be used with the various sets’ holders.
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QUICK CHANGE FILTER AND BRACKET
SYSTEM WITH KEY SYSTEM AND UNIVERSAL
KEY OPTION

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to brackets and piping
manifolds for holding water filters, and more specifically,
brackets and manifolds that allow quick change-out of the
filters. The invention relates to a bracket system that may
accommodate a plurality of filters in series and/or parallel
flow, and is adaptable to many different flow schemes, media
and liquids. The invented system used a pivotal system,
wherein a top bracket pivots away from each filter so that the
filters may be lifted up out of the bracket system.

[0003] 2. Related Art

[0004] Manifold systems have been developed to accom-
modate multiple filters or water treatment tanks for increas-
ing filter capacity and for allowing quick replacement of the
filters. In 1972, Warren disclosed (U.S. Pat. No. 3,685,539)
a multi-station system comprising a plurality of filters
attached to a vacuum manifold. In 1973, Bjork disclosed
(U.S. Pat. No. 3,753,495) a water conditioning unit with a
filtering tank and a water softening tank connected to a
manifold. In 1992-1994, Posner et al. disclosed a manifold
system that comprises horizontally-removable filters that
include a “means for effective evenly distributed filtration”
that includes a first conical stage filter near the filter inlet and
a second conical stage filter near the filter outlet, with a
charcoal element between the conical filters. Each Posner
filter is removable in a horizontal direction, that is, perpen-
dicularly to the plane of the piping manifold, which plane is
typically vertical. The Posner fittings are stationary snap-
together and snap-apart connections that are parallel in fixed
horizontal planes.

SUMMARY OF THE INVENTION

[0005] The present invention comprises a bracket system
that holds a filter in quick-release fashion and that may
comprise conduits for flow in or out of one or both ends of
the filter. The bracket system may be expanded by using a
plurality of brackets in modular fashion to create a “bank”
of several filters. The invented system therefore features a
high degree of flexibility for changing the number of filters
and the flowscheme of the filter bank, including flow
between two or more filters to a storage or treatment vessel
that is separate from the bank of filters.

[0006] The bracket system comprises pairs of brackets.
Each pair includes a top bracket and a bottom bracket, which
capture the top end and bottom end of a filter, respectively.
Several pairs of brackets may be positioned near each other
to hold a plurality of fitters generally side-by-side or in other
arrangements. Fittings are included in the brackets for
sealing to the inlet and outlet ports of the filters to connect
the ports to flexible tubing or other conduit. The conduit
extends from the fittings to establish many different
flowschemes in and out of the filters and between the filters
and/or the separate storage and treatment vessels. Each
bracket may be made to include fitting configurations of
various types, that is:

[0007] 1. One fitting, that is, a single fitting for
attachment to an inlet port or an outlet port;
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[0008] 2. Two fittings, that is, “double fittings” for
connection to both an inlet port and an outlet port; or

[0009] 3. No fittings, wherein the particular bracket,
either top or bottom bracket, is intended for support
of the filter but not for conducting of fluid.

[0010] Single-fitting brackets are placed on both ends of
flow-through filters, for example, to allow flow into the filter
top end and out of the filter bottom end. Double-fitting
brackets are used at one end of a central-return-tube-style
filter, preferably the top end, to allow flow in and out of a
single end of the filter. For such return-tube filters, the
bottom bracket typically contains no fittings or conduit,
because the bottom bracket serves only to support and retain
the filter. Brackets intended for the various fitting configu-
rations may be made the same or substantially the same, that
is, having the basic structure for more than one configuration
but having one or more fittings blocked off for use with
different filters. For example, a bottom bracket may be
formed to have a post that, in some flowschemes, fluidly
communicates with a port in the filter, or, in other
flowschemes, may have its internal passage blocked and
have no attached conduit, so that there is no fluid commu-
nication. Or, the filter may have only an indentation in its
bottom end rather than a port, so that a post with an internal
passage still does not communication with the internals of
the filter.

[0011] The brackets serve as support, securement, and
quick-connect and quick-disconnect fluid conduit means. To
fulfill these objects, the preferred top and bottom brackets
have pivotal features that allow the filter to “clear” the
brackets during removal. The top brackets are preferably
adapted to pivot off of the filters, so that the filters may be
lifted up off of the bottom brackets. Additionally, the bottom
brackets may be pivotal, so that lifting the filters up from the
bracket system is facilitated by allowing the filter to also
pivot out away from the top modules. Thus, the top bracket
preferably comprises a lid that has a substantial vertical
component to its movement, to clamp down over the top
filter connection for retaining the filter top in place, and then
to move up and away from the top filter connection for
removal of the filter. The bottom bracket comprises a base
that vertically receives the bottom surface of the filter, and,
optionally, a vertical fitting for forming a fluid connection
with the bottom of a flow-through filter.

[0012] Preferred Key System

[0013] Preferred embodiments include a key system
wherein a portion of a fluid cartridge-holder connection is
structurally adapted so that only matched filter cartridges
and holders can cooperate to allow installation of the filter
cartridge in the holder and/or to form a fluid seal. In other
words, each filter cartridge and holder combination or “set”
is “keyed” so that only that particular filter cartridge design
mates with that holder. According to the invention, there are
created various cartridge-holder sets that each have the
adaptation, but the adaptation is slightly offset for each set
compared to the other sets. This way, a filter cartridge from
one set may not be mixed with a cartridge from another set,
and, therefore, a filter cartridge may not be installed on any
but its own matching holder.

[0014] The adaptation preferably involves a varying loca-
tion of a “key” protrusion and a “lock” recess combination,
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such as a tab-slot combination, typically with mating pro-
trusion(s) and recess(es) being at a certain angle on a
circumference for one cartridge-holder set and a mating
protrusion(s) and recess(s) of a similar or identical shape
being at a different angle on the circumference for another
cartridge-holder set, and so on, for each similarly-shaped-
but-differently-located-adaptation cartridge and holder set.
In other words, the key protrusion and the lock recess are
selectably locateable around cooperating perimeters of a
filter cartridge and its holder. The key and lock structures
(hereafter typically called “key protrusion” or “protrusion”
and “lock recess” or “recess,” respectively) are preferably
rigidly molded or otherwise permanently placed on/in the
filter cartridge and holder, and so they are not considered
moveable. They are, however, easily changed in the molding
or other manufacturing process, that is, they are easily
selectable by locating them at different angles/locations
around a circumferential surface.

[0015] This system may include a plurality of sets of filters
and holders, each set having a differently-located key and
lock, wherein the key and lock of each set cooperate with
each other to allow that filter to be installed in that holder,
but that filter may not be installed in any other holder
because the key or lock of that filter does not cooperate with
the key or lock of the other holder. The term “key or lock”
is used because the key protrusions may be placed on either
the filter or the holder, and the lock recess may therefore be
placed on the other item.

[0016] Thus, for example, a water or beverage filtration
facility, experimental pilot plant, or other filter user may
control filter cartridge placement accurately. A facility with
multiple, different filtering applications may have filter
cartridges on hand for each of the applications, but the
cartridges will not be confused. For example, in a facility in
which there are two different applications, many of the two
different types of filter cartridges may be kept in stock and
even may be mixed during storage or handling, but the filter
cartridges will not be mixed when installed into the filter
holders. This is because the filter holder and the filter
cartridges for the first application are “keyed” differently
than the filter holder and the filter cartridges for the second
application. The terms “keying” or “keyed” refer generally
to how and where the entire key system is located or
accomplished, that is, to the positioning or style of either one
or both of the cooperating key and lock structures, rather
than specifically to only the location of the “key protrusion.”
All the filter cartridges for the first application are keyed the
same, that is, to match the first application holder, and all the
filter cartridges for the second application are keyed the
same, to match the second application holder. The keying for
the first application and the keying for the second applica-
tion does not need to be very different, but may be merely,
for example, a slightly different angular position for the two
protrusions and recesses.

[0017] Also, a filter manufacturer may control his product
lines more carefullly by using the invented key system. A
manufacturer may key his holders and filter cartridges
differently for different countries, different clients, different
distributors, or for different time periods. This technique
may be used to prevent unauthorized or low-quality copies
of the manufacturer’s filter cartridges from easily being
made. With so many differently-keyed cartridges in the
marketplace provided by the original manufacturer, the
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incentive to provide cheap, low quality copies will be
minimized, due to the expense of retooling for each “key and
lock” set.

[0018] The key system may include many different pro-
trusion and recess structures, for example, tabs and slots
(typically thin or elongated bar and channel structures or
elongated dove-tail structures), bumps and holes (typically
rounded or mounded structures with cooperating valleys or
holes), wedges and wedge-shaped wells (typically circular
section structures); and many other shapes.

[0019] Preferably, the invented system also includes an
optional universal key feature that may be supplied to the
client/customer, wherein a single “universal cartridge” is
made that may be used on a plurality of differently-keyed
filter holders. The “universal” cartridge may be, for
example, a cleaning cartridge, a sanitization cartridge, a
media regeneration cartridge, a special treatment cartridge,
or a testing cartridge, wherein it is more convenient and
economical for the user to have a universal cartridge fitting
all of the user’s or manufacture’s variously-keyed holders.
This may be, for example, because the user wants to use a
single universal cartridge for cleaning of all his various
filtration or treatment processes and does not want to invest
in differently-keyed cleaning cartridges for each differently-
keyed holder. Also, this way, a manufacturer that supplies
different customers with large volumes of differently-keyed
holders and cartridges (for their main filtration and treatment
process) may supply all the customers with the same uni-
versal-key cartridge for special or infrequent processes such
as cleaning or media regeneration. This allows the manu-
facturer to maintain profitability even on the small volumes
of cleaning or other infrequent-use cartridges that are
required, by saving the expense of manufacturing and moni-
toring proper shipment of many differently-keyed cleaning
cartridges.

[0020] The universal cartridge includes a “lock recess” or
“key protrusion” (depending on whether the system is a
recess-on-cartridge or a protrusion-on-cartridge system) at
every location where any of the holders involved have a
corresponding recess or protrusion. For example, if a manu-
facturer produces holders and cartridges that are keyed with
recesses and protrusions at 30 degree increments, the uni-
versal cartridge for the holders involved will have recesses
or protrusions at every 30 degrees. For example, if a
manufacturer produces holders and cartridges that have
recesses and protrusions on fluid connectors at 12 o’clock
and 5 o’clock for one client and at 3 o’clock and 11 o’clock
for another client, that manufacturer may produce a univer-
sal cleaning cartridge with recesses or protrusions at all of
the positions of 12, 3, 5, and 11 o’clock.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a side perspective view of one embodi-
ment of the invention, which comprises four pairs of brack-
ets, with four filters in various stages of removal, the
brackets being shown without tubing between the brackets.

[0022] FIG. 2 is a front view of the filters and brackets of
FIG. 1.

[0023] FIG. 3 is a front view of an embodiment of a
bottom bracket, filter top, and top bracket for a down-flow
filter system.
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[0024] FIG. 4A is a schematic front view of one embodi-
ment of a bottom bracket, including one side-extending
fitting and a blocked opposite-side fitting.

[0025] FIG. 4B is a schematic side view of another
embodiment of a bottom bracket with one rearward-extend-
ing fitting and flexible tubing illustrated as extending in two
alternate directions.

[0026] FIG. 5A is a schematic of one embodiment of a
flow scheme possible according to the invention, which
includes two pairs of brackets with an inlet at the top and an
outlet at the bottom and two pairs of brackets with both inlet
and outlet in the top bracket, and intermediate storage or
treatment.

[0027] FIG. 5B is a schematic flow diagram of another
embodiment of the invention, including 5 filters in series
with intermediate storage/treatment after the first filter, and
each filter and its respective brackets featuring a different
flow direction and/or fitting location.

[0028] FIG. 6 is a perspective view on an alternative
embodiment of a filter holder, a bracket with keyed structure
on connection tubes that connect to and fluidly seal to an
alternative embodiment of filter cartridge.

[0029] FIG. 7 is a bottom, cross-sectional view of the
filter holder of FIG. 6, viewed along the lines B-B in FIG.
8.

[0030] FIG. 8 is an end view of the filter holder of FIGS.
6 and 7.

[0031] FIG. 9 is a top view of the filter holder of FIGS.
6-8.

[0032] FIG. 10 is a detail view of Section A of FIG. 9, of
the filter holder of FIGS. 6-9.

[0033] FIG. 11 is a front, cross-sectional view of the filter
holder of FIGS. 6-10, viewed along the line A-A in FIG. 9.

[0034] FIG. 12 is a front view of the filter holder of FIGS.
6-11.

[0035] FIG. 13 is a detail view of the inlet and outlet tubes
of the filter holder of FIGS. 6-12, viewed as detail B of FIG.
12.

[0036] FIG. 14 is a partial side view of one embodiment
of a filter cartridge, which is adapted to cooperate with the
filter holder of FIGS. 6-13.

[0037] FIG. 15 is a partial side view of a filter cartridge of
the type cooperating with the filter holder of FIGS. 6-13, but
with an alternatively-angled key system structure.

[0038] FIG. 16 is a partial side view of a filter cartridge of
the type cooperating with the filter holder of FIGS. 6-13, but
with an alternatively-angled key system structure.

[0039] FIG. 17 illustrates a partial side view of an
embodiment of a universal cartridge that is adapted to fit into
all the filter holders that receive the differently-keyed car-
tridges shown in FIGS. 14-16.

[0040] FIG. 18« illustrates a perspective view of an
embodiment of holder according to the invention with tabs
on inlet and outlet tubular connectors at 11 o’clock and 12
o-clock, respectively.

[0041] FIG. 18b is a top view of the holder in FIG. 18a.
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[0042] FIG. 18c is front side view of the holder in FIG.
18a and 18b.

[0043] FIG. 19q is a perspective view of the top of a filter
cartridge keyed for use with the holder of FIGS. 18a-c.

[0044] FIG. 195 is a top view of the embodiment of FIG.
19a.

[0045] FIG. 19c¢ is a front side view of the embodiment of
FIGS. 19a and b.

[0046] FIG. 20a illustrates a perspective view of another
embodiment of holder according to the invention, with tabs
on inlet and outlet tubular connectors at 11 o’clock and 3
o-clock, respectively.

[0047] FIG. 20b is a top view of the holder in FIG. 20q.

[0048] FIG. 20c is front side view of the holder in FIG.
20a and 20b.
[0049] FIG. 21q is a perspective view of the top of a filter

cartridge keyed for use with the holder of FIGS. 20a-c.

[0050] FIG. 215 is a top view of the embodiment of FIG.
20a

[0051] FIG. 21c is a front side view of the embodiment of
FIGS. 20a and b.

[0052] FIG. 22 is a side view of a top end of a universal
cartridge keyed for use with both of the holders of FIGS.
18a-c and 20a-c.

[0053] FIG. 23 is a side view of a top end of a universal
cartridge keyed for use with a plurality of holders with keys
are various positions 45 degrees apart, starting at “straight
up at 12 o’clock” and spaced every 45 degrees from that
position.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0054] Referring to the Figures, there are shown several,
but not the only, embodiments of invented bracket and filter
system. FIG. 1 illustrates a four-filter system 10 having four
pairs of brackets, comprising four top brackets 12 and four
bottom brackets 14 that are arranged side-by-side
(“aligned”) in two parallel horizontal rows. Alternative
arrangements may include non-aligned locations for the
brackets with a variety of spacings and patterns, as long as
the top bracket and the bottom bracket of each pair of
brackets are appropriately spaced apart vertically to receive
the filter 11. Each pair of brackets may be located generally
independently of the others as long as the conduit between
them and to/from intermediate storage and treatment is long
enough. This allows a great variety of arrangements and
spacings, as well as many flowschemes and liquid treatment
options.

[0055] As may be seen in FIGS. 1 and 2, each top bracket
12 comprises at its rear an attachment plate 20 for attach-
ment to a wall or other preferably vertical surface. Con-
nected to the plate are two side-by-side fittings, one for fluid
flow into the filter and one for fluid flow out of the filter.
Each of the fittings has a first end 22 and a second end 24,
wherein the first ends are tubular protrusions extending out
from the bracket generally horizontally toward the front of
the bracket for connection to the inlet port and outlet port of
a filter. The fittings extend back from their first ends 22 and
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preferably bend at about 90° to turn opposite directions to
place their second ends 24 at opposite sides of the bracket.
The second ends 24 are adapted for connection to conduit 40
(not shown in FIGS. 1, 2, and 3, but shown in FIGS. 4B,
5A, and 5B), which is preferably flexible tubing, but may
also be a rigid tube, pipe, or other connector. Flexible tubing
is normally used for flow schemes in which the conduit runs
from the top bracket to some location other than another top
bracket immediately adjacent, because the conduit normally
includes several bends and curves. For example, the flexible
tubing may extend from the first top bracket to a storage
tank, and then back to a top bracket or to a bottom bracket.
For conduit paths that require few or no bends/curves, rigid
or partially rigid conduit is effective. For example, a rigid
connector may extend straight from a second end of one top
bracket to an adjacent second end of an adjacent top bracket.
An example of a rigid tube connector may be two collet-
style connectors joined by a short length of pipe or flexible
tubing.

[0056] In embodiments in which the two first ends are
side-by-side parallel to each other, the two second ends are
preferably opposite-facing on the same axis. Each of the two
fittings of the top bracket is preferably isolated from the
other, in that fluid must flow through one bracket into the
filter, and through the filter to reach the other fitting and out
to another bracket or separate storage/treatment. Alterna-
tively, if a bracket is temporarily not to be used for a filter,
the inventor envisions that a jumper tube or connector may
be installed between the two fittings to allow flow from one
fitting to the other without going through a filter.

[0057] Also, the inventor envisions that, instead of bend-
ing at 90°, fittings may extend straight back from the first
ends 22 through the attachment plate 20 for connection to
conduit 40 behind or passing through attachment plate. This
would be practical for embodiments designed to hang on a
grid or other non-solid surface that would allow conduit to
pass back and forward through the grid.

[0058] The top bracket 12 includes a lid 30 pivotally
connected to the attachment plate 20, by way of one or more
arms rotatably disposed around the fittings near the second
ends. The lid 30 is generally an inverted-cup-shape with a
top wall 32, side walls 34, front wall 36, and an interior
space 38. The lid pivots between a raised position, as
indicated at “U” (for up), to a lowered position indicated at
“D” (for down). With the 1id in the raised position, the first
ends of the fittings and the top end 42 of the filter (especially
the inlet port 44 and outlet port 46) are exposed, and the filter
may be pulled away from the fittings. In the lowered
position, the lid is lowered over the first ends and the filter
ports 44, 46, in effect, enclosing the fitting-port connection
on the top, front, and two sides. In this lowered position, the
lid and especially the front wall 36, retains the filter top end
42 in the bracket 12, because it cannot be pulled out or fall
out from the fittings. Preferably, an elastic band (not shown)
or other biasing member is installed to bias the lid into the
lowered position. This way, a person my temporarily raise
the lid to remove a filter top end, but, as soon as he/she lets
go of the lid, it snaps back down, pivoting relative to the
attachment plate and the fittings to rest in the lowered
position.

[0059] The bottom bracket 14 that is adapted for coopera-
tion with the double-fitting top bracket discussed above does
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not need to include a fitting for connection to a port. Because
both inlet and outlet fittings, in such an embodiment, are
positioned at the top bracket, the bottom bracket need only
be a support system for the bottom end 52 of the filter. For
such embodiments, the base 54 and its post 56 do not carry
fluid or convey fluid to conduits or other filters or vessels,
but rather serve for support, alignment, and securement of
the filter. The base 54 portrayed in FIGS. 1 and 2 includes
a post 56 that may be received in an indentation 156 in the
bottom of the filter for alignment of the filter in the base, but
in an embodiment in which the filter top end 42 includes
both inlet and outlet ports 44, 46, the indentation 156 is not
a port and the indentation 156, and therefore the post, are not
in fluid communication with the filter.

[0060] The bottom bracket 14 has a rear attachment plate
60 for attachment to the vertical wall and two spaced arms
64, 64' that extend out from the plate 60. Pivotally connected
to the arms 64, 64' is the base 54 with a bottom wall 66 and
a side wall 68 surrounding and defining an interior space 70
for receiving the bottom end 52 of the filter. The base 54 is
biased by an elastic band (not shown) or other member to
remain in a position with the base generally on a horizontal
plane and vertically receiving the filter. When force is
applied to pivot the base, it pivots on a horizontal axis that
is parallel to the plate of the bracket, to a tilted position
slightly outward away from the plate. This pivoting typically
occurs when the filter top end is pivoted out slightly away
from the top bracket so that the filter clears the top bracket
when lifted up out of the bottom bracket (see two filters on
left of FIGS. 1 and 2). In some embodiments, it is envi-
sioned there may be room for some pivoting of the filter
bottom end relative to the base, but, in most embodiments,
it is preferred that the filter have a close fit in the base and
is not pivotal relative to the base. Therefore, when the filter
is tilted outward, the base pivots outward with it, typically
about 15-25 from a vertical plane. The filter is then lifted up
out of the base at that angle relative to vertical, which may
reasonably be considered generally vertically. The biasing
member returns the base to its upright position after the filter
is removed.

[0061] For alternative embodiments, in which the filter top
and top bracket have only one fitting and port 44, or no
fittings or port, the bottom bracket is adapted to carry and
direct fluid in and/or out of the filter. In embodiments in
which the bottom bracket includes one fitting for a filter port,
the bottom bracket preferably includes tubular post 56 in the
center of the base, as illustrated by FIG. 3. The post upends
into the interior space to be slidably received in a port in the
filter bottom end 52. The post upends perpendicularly from
the base bottom surface, to be vertical when the base is in its
upright position. The port into which the post is received
runs axially into the filter, preferably at the central axis of the
filter. The post’s axial fluid passage 70 is thereby placed in
fluid communication with the filter and serves as a fitting for
connection to conduit for conducting fluid to/from the filter.

[0062] An effective system using a fluid-conducting bot-
tom bracket is to have fluid enter the filter top end via a top
bracket fitting and a top inlet port 44, flow down through the
filter 11 either in axial and/or radial flow to a bottom outlet
port. From the bottom outlet port, fluid flows into the hollow
post 56 in the base, to a conduit 40 that conducts the fluid
to another bracket (either top or bottom) or intermediate
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storage or treatment. Alternatively, the post may serve as an
inlet to the filter, which would then be a flow up filter.

[0063] Alternatively, the bottom bracket may include both
an inlet and an outlet fitting, for embodiments in which the
top bracket does not include any fluid fitting or conduit. This
could be accomplished by providing two vertical posts
upending from the base and in fluid communication with an
inlet and outlet port in the bottom end of the filter, for
example, an inlet offset from the central axis of the filter and
the outlet at the central axis of the filter.

[0064] As illustrated schematically in FIGS. 4A and 4B,
the post represents the first end of the bottom bracket fitting,
which further includes a second end 57 adapted for connec-
tion to the conduit 40. Various fitting styles may be provided
on the bottom bracket fitting second ends. FIG. 4A illus-
trates schematically a bottom bracket 12 with a fitting
extending from its first end (post 56) to bend about 90° to
open at its second end 57 at the side. In this embodiment, the
fitting second end 57 and a protrusion 59 opposite the second
end both pivot in the arms, so that the pivotal axis extends
through the central cavity 61 of the fitting second end.

[0065] FIG. 4B shows an embodiment in which the fitting
second end 57' extends in an L-shape rearward and trans-
verse to the pivotal axis. In such an embodiment, the fitting
second end 57' conveniently connects to a flexible tubing 40
that extends back through the plate 60, or through a grid
wall. Or, the tubing may extend up to loop up to a top bracket
of the adjacent filter or to intermediate storage/treatment.

[0066] Several of many flow schemes are possible with the
invented system shown schematically in FIGS. 4A and 4B.

[0067] Filters of many designs and contents may be used
with the invented bracket system. For example, down flow
(either radial and/or axial), up flow (either radial and/or
axial), or central return tube styles with both inlet and outlet
at one end may be used. Many filtration and treatment media
may be used including carbons, bolides, blocks, granules,
fibrous, or other materials and/or even media void spaces.

[0068] The base 54 of the bottom bracket illustrated in
FIGS. 1, 2 and 4B is preferably removable from the plate,
by means of a snap-in or slide-in connection between the
base and the arms 64, 64'. As shown in FIG. 1 and 4B, the
pivotal members 67 received in holes 69 in the arms are
flattened. When the base is pivoted about 90°, the flattened
pivotal members 67 align their lengths with the slot opening
71 leading out from the holes in the arms, and can then slide
out of the arms. This feature, or other removable adaptation,
allows one to remove the base with its fitting for mainte-
nance or replacement

[0069] Preferred Embodiment of Top Bracket

[0070] FIGS. 6-12 illustrate a particularly preferred ver-
sion of a piece of the top bracket 12, with tubular connector
for connecting to a filter cartridge top. Bracket member 210
is the piece that seals with, and fluidly-communicates with,
a filter cartridge at its top end. It is the two tubular connec-
tors, therefore, that create a physical connection and fluid
communication between the bracket and cartridge, and the
lid 30 (not shown in FIGS. 6-12) helps lock the filter onto
the tubular connectors. The bracket member 210 shown in
FIG. 6-12 includes both inlet and outlet tubular connectors,
for conducting fluid both into and out of the filter cartridge.
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Thus, the bottom bracket corresponding to such an embodi-
ment would not include any fluid communication ports/
tubular connectors.

[0071] The bracket 210 shown in FIGS. 6-12 includes, as
an option but not a necessity, a keyed system to control what
filters are inserted into particular brackets. The keyed system
includes tabs that protrude from the inlet and outlet tubular
connectors that would be part of a keyed system, to make the
tubular connectors’ outer surface not perfectly cylindrical,
wherein the protruding tabs would be sized to fit into
correspondingly positioned and properly sized slots in the
inner surface of the filter cartridge ports. Thus, the tabs of the
tubular connectors (shown) and the slots (not shown) of the
filter cartridge ports, therefore, may form a “key system”
which can be used to keep unauthorized or improper filter
cartridges from being placed on a particular bracket 210. For
various sets of brackets and their proper filter cartridges, the
tab and slot location/position would be differently arranged,
so, for example, a “Type A” filter cartridge could only be
inserted into a “Type A” bracket, and a “Type B” filter
cartridge could only be inserted into a “Type B” bracket.
Type A could be a pre-filter, for example, and its tab and slot
could be positioned, for example, at “one-o’clock on the
tubular connectors and ports. Type B could be a microbial
treatment filter cartridge, for example, and its tubular con-
nectors and ports, for example, could be positioned at “four
o’clock.” Thus, by placement of the Type A and Type B
brackets in a particular order, one could ensure that the
cartridges are always in the correct order.

[0072] In FIG. 6 is shown the bracket 210 that serves
several function: mounting means for securing the bracket to
a wall of other surface, fluid receiving means, inlet tube for
conveying liquid to the filter connected; outlet tube for
conveying liquid from the filter; and fluid dispensing means
for sending the filtered/treated liquid downstream to another
filter, process, storage, or use. Specifically, plate 212 may be
attached to a wall or other surface for supporting several
brackets in various flow configurations. Inlet 214 and outlet
216 are at opposite ends of a conduit device 218, and may
be used so that inlet 214 receives fluid from an upstream
pipe or other conduit and that outlet 216 delivers filtered
fluid (that has exited the filter cartridge) to its downstream
destination. The conduit device 218 directs flow into the
inlet tube 220 so that the fluid may flow into the filter
cartridge, and then receives flow from the cartridge into the
outlet tube 222 so that it may flow out through outlet 216.

[0073] As part of the preferred, but not necessary, key
system, male tubes 220 and 222 have “stand out” or tabs
225,225' on their outer cylindrical surfaces for a key system,
such as discussed above, which are preferred but not
required. As best seen in FIGS. 6 and 7, tube 220 and tube
222 have tabs 225, 225' protruding about 30 degrees offset
from each other (tab 225 of tube 220 out to the left in FIG.
14 and tab 225' of tube 222 down about 30 degrees from the
tab 225 of tube 220). The cooperating filter cartridge 228
shown schematically in FIG. 15 has female inlet and outlet
tubes 230 and 232 (which may also be called an inlet port
and outlet port), and one may notice that tubes 230 and 232
have matched or “mating” internal slots 227, 227" to receive
the tabs 225, 225'. Alternatively, of course, filter cartridges
might be made with male tubes and tabs and cooperating
holders may be made with female tubes and slots.
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[0074] The bracket 10 in FIGS. 6-13 typically is installed
in a process with the plate 212 vertically attached to a
vertical wall. Thus, tubes 220 and 222 extend out horizon-
tally, and the filter cartridge is pushed onto the tubes 220,
222 so that the tubes 220 and 222 support and connect with
the filter cartridge. Associated with the tubes 220,222, 230,
232 are o-rings or other sealing structure to provide liquid-
tight communication between the bracket and the cartridge.
Although it is not shown, one may see from FIGS. 6-13 that
liquid-tight seals are made between piping or other conduit
and the inlet 214 and outlet 216. Additionally, a fastening
device may be added to further secure the cartridge in sealed
relationship with the tubes 220, 222, such as lid 30.

[0075] One may see that, by varying the radial location of
the tabs and slots, one could arrive at many “keys” and
“locks” for the cartridge-holder sets. For example a holder
could have an inlet tube with a tab at 60 degrees from a
reference point and the outlet tube could have a tab at 120
degrees relative to that reference point, as long as the proper
cartridge for that holder is made with the same offset and the
same absolute location of slots. FIGS. 6-14 illustrate only
one set of the many possible combinations of possible tab
radial locations, which are extremely numerous because the
radial location of each of the tubes may be varied in each set,
and may be varied independently. FIGS. 151 and 16 illus-
trate two of the many other possible key system structures.
For example, in the top end of elongated filter cartridge 228'
of FIG. 15, the female inlet tube (port) 230" is keyed at about
110 degrees, and the female outlet tube (port) 232" is keyed
at about 290 degrees. In the top end of elongated filter
cartridge 228" of FIG. 16, the inlet tube 230" is keyed at
about 195 degrees and the outlet tube 232" is keyed at about
170 degrees.

[0076] The bracket 10 in FIGS. 12-19 typically is
installed in a process with the plate 212 vertically attached
to a vertical wall. Thus, tubes 220 and 222 extend out
horizontally, and the filter cartridge is pushed onto the tubes
220, 222 so that the tubes 220 and 222 support and connect
with the filter cartridge. Associated with the tubes 220, 222,
230, 232 are o-rings or other sealing structure to provide
liquid-tight communication between the bracket and the
cartridge. Although it is not shown, one may see from FIGS.
12-19 that liquid-tight seals are made between piping or
other conduit and the inlet 214 and outlet 216. Additionally,
a fastening device may be added to further secure the
cartridge in sealed relationship with the tubes 220, 222.

[0077] Key System with Universal Key Feature
[0078] General Comments

[0079] In general, key system structures are located on
surfaces of surfaces of filter cartridges (or “filters”) and
holders that contact each other during connection of the
cartridge to the holder. This may be either surfaces that are
involved in mainly providing a physical connection between
the cartridge and holder or that also are involved in provid-
ing a fluid connection between the cartridge and the holder.

[0080] The preferred keyed system detailed herein
involves the structure that create a fluid seal between the
filter cartridge and the holder, for example, the inlet and
outlet ports of the filter cartridge and the respective, coop-
erating ports/tubes in the holder that convey liquid to and
from the cartridge. In this type of embodiment, the protrud-
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ing and recessed structures are located around the inner and
outer circumference of a tubular connector, comprising a
male tube and female receiver, that allow connection of the
filter cartridge and the holder, wherein fluid is conducted
through the tubular conductor(s) once the cartridge seals to
the holder. An example of such a tubular connector key
system includes one in which both the filter holder’s inlet
and outlet and both the filter cartridge’s inlet and outlet are
all tubular and are all keyed. For example, a filter holder’s
inlet tube and an outlet tube (that direct flow to a cartridge
and from the cartridge, respectively) each have an elongated
axial tab that protrudes out from the outer cylindrical surface
of the inlet tube and outlet tube at a chosen circumferential
( also called “radial” or “angular” to imply non-axial)
location or locations (that is, at different places on the
circumference of the tube surfaces). Likewise, the inner
cylindrical surfaces of the cartridge’s cooperating female
tubes (into which the holder inlet tube and outlet tube slide
and seal) have channels or “slots” recessed into the surfaces
at corresponding circumferential positions. This way, the
holder inlet and outlet tubes slide into the cartridge ports,
with the holder tabs sliding into the cartridge slots without
significant resistance. Another cartridge with slots at a
different circumferential location, on either one of its ports,
would not receive the holder tubes and, hence, could not be
accidentally or incorrectly installed in that particular holder.
In such a case, where the filter cartridge has two tubes (inlet
and outlet ports), each of the ports could have a different slot
circumferential location, as long as the holder is made to
match. For example, the holder’s inlet tube tab (and corre-
sponding slot on the cartridge inlet port) could be at “straight
up” at 0 degrees, while the tab on the holder’s outlet tube
(and corresponding slot on the cartridge outlet port) could be
at 30 degrees offset relative to the inlet tabs and slots. With
this type of system, for example, varying additional different
cartridge and holder sets each by an additional 30 degrees,
many different sets of keyed cartridges and cooperating
holders may be made. Many other amounts besides 30
degrees could be chosen, but this amount of offset gives
many different combinations while providing an offset easily
seen and judged by a person. The inlet tabs and slots and the
outlet tabs and slots may be varied independently, for
example, many sets may have the inlet tabs and slots at zero
(0) degrees, while the sets may have differently-positioned
outlet tabs and slots. Or, sets may have inlet tabs and slots
that vary from set to set by 10 degrees, while those sets’
outlet tabs and slots may vary by 15 degrees, for example.
The mathematics of such a system suggest that practically an
“endless” number of sets with different key system struc-
tures may be designed.

[0081] Other keyed system styles, besides the tubular
connector type, are envisioned. In keyed systems, in general,
generally flat or smooth surfaces of the filter cartridge and
the holder that conventionally would contact each other to
instead include a key system structure that ensures that only
a particular type of filter cartridge may be installed in a
particular holder. The key system structure of the various
sets of filter cartridge and cooperating holders/valve-heads is
typically invisible once the filter cartridge is installed. While
this may result in differently-keyed filter cartridges having
substantially similarly-shaped outer housings, a manufac-
turer may include indicia on the outer surface of the filter
cartridge to indicate the different media or other filter
differences. Also, a user may look at the key system structure
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as long as the filter cartridge is uninstalled. In any event,
when the user attempts to install a cartridge, only properly-
keyed cartridges can be installed into the holder/valve-head/
manifold.

[0082] As an alternative to the tubular connector type
system, another example of a key system structure is on
structures that are involved in providing physical connec-
tion, rather than fluid connection. Such a key system struc-
ture may be on a shoulder of a filter cartridge that fits up into
a valve-head holder. These areas are surfaces that do not
normally liquid-seal to each other, but must clear each other
if the end of the filter cartridge is to fit up inside the interior
cavity of the valve-head. The top circumferential shoulder of
the filter cartridge and the inner surface of a valve-head,
typically have areas that come in very close contact, but that
are not directly involved in forming a liquid seal between the
cartridge and the valve-head. These non-liquid-sealing areas
may be keyed so that only a cartridge with a certain keyed
surface shape may extend far enough up into the valve-head
to be installed and locked into place. For example, tabs or
other protrusions may be provided on the top surface of a
filter spaced outward from an inlet-outlet neck, but external
to the liquid-receiving passages. These filter cartridge pro-
trusions may mate or “nest” in identically-located recesses
on the inside surface of the valve-head that receives the
cartridge, wherein the valve-head recesses are also external
to the cartridge/valve-head liquid-receiving passages.

[0083] The keyed structure on the filter shoulder and the
inner surface of the valve-head holder may be said to be
located around the outer circumference of a shoulder of the
top end of the filter cartridge and the cooperating or corre-
sponding inner circumference of the valve-head cavity.
Preferably the protruding “key” structure comprises a plu-
rality of protrusions located within an arc of about 90
degrees or less around the circumference on which it lies, or
more preferably within about 70 degrees or less. The coop-
erating recess structure is preferably located in the cavity
surface, facing the filter cartridge shoulder, and, likewise,
the same number of recesses are located within the same
amount of circumference, preferably about 90 or less, and,
more preferably, about 70 degrees or less. In this type of
embodiment, the protruding and recessed structures do not
form a liquid seal(s) between the filter cartridge and the
valve-head, because other structure typically nearer the
central axis of the filter cartridge and head serve that
purpose. While this preferred key system locates the pro-
trusions on the filter cartridge shoulder and the recesses on
the head, the opposite is envisioned, wherein the protrusions
may be inside the filter head and the recesses may be on the
filter cartridge.

[0084] While the preferred keyed system includes keying
of the holder and the filter cartridge, it may also include
keying of an adaptor that is keyed to properly fit and
cooperate with the keyed structure of the holder, and that has
an unkeyed connected to a conventional, unkeyed filter
cartridge.

[0085] Preferred Universal Key Option

[0086] For the tubular connector type keyed system, and
for many of the various possible keyed systems for filter
cartridges and filter holders, a universal key is desirable as
an option for some circumstances. This universal key pref-
erably takes the form of a filter cartridge that is adapted to
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fit any and all of the various differently-keyed holders that
a manufacturer supplies to a single client/customer, or,
alternatively, a filter cartridge that is adapted to fit any and
all of the various differently-keyed holders that a manufac-
turer supplies to all of its clients/customers. As discussed
above in the Summary, this allows an economical answer to
the issue of providing differently-keyed main process filtra-
tion or treatment cartridges to a customer or to several
customers while providing a single cleaning or other infre-
quent-use cartridge to a customer for all the customer’s
special applications, or to all customers for all their special
applications. In other words, while there are good reasons to
provide differently-keyed cartridges to different customers
or to a single customer for his various uses, it may be
important to have a single cartridge that is usable in all the
customers’ filtration/treatment systems, or at least in a
plurality of differently-keyed holders.

[0087] A universal key system preferably comprises a
filter cartridge that is adapted to fit a plurality or all of the
differently-keyed holders that a manufacturer makes or that
are supplied to a client/user. For example, in FIG. 17 is
shown schematically a top end 528 of (or may be formed as
an adapter for) a filter cartridge that is adapted to fit onto all
three of the holders for which the three cartridges 228. 228",
228" in FIGS. 14-16 are made. That is, the FIG. 17 cartridge
528 has ports 530 and 532 that have multiple slots 561, 562,
563,564, 565, 566 that extend radially from the center of the
ports and that are positioned so that cartridge 528 will slide
onto and properly liquid-seal with the three holders. This
way, cartridge 528 is “universally-keyed” with a total of six
slots to fit a plurality of holders, which holders each have
only one slot per port.

[0088] As further examples of the preferred tubular con-
nector style system, FIGS. 18a-c illustrate views of a
preferred male connector bracket, with one tab each on the
inlet and outlet tubes. In FIGS. 19a-c, there are shown
various views of a cartridge that is keyed to cooperate with
the holder of FIGS. 18a-c. Likewise, FIGS. 20a-¢ and
FIGS. 21a-c show views of an alternatively-keyed holder
and cooperating cartridge, respectively. While these tubular
connector systems include keyed systems in which each
female or male connector only has a single slot or tab,
alternative versions may have multiple tabs and slots on
each female and male connector.

[0089] FIG. 22 illustrates a universally-keyed cartridge
top end (or adaptor) that is keyed to fit the holders of both
FIGS. 18a-c and 20a-c. Note that the cartridge top end of
FIG. 22 has two slots on one of the female connectors and
one slot on the other of the female connectors, because the
two holders of FIGS. 18 and 20 both have one tab position
in common on one of the male connectors.

[0090] FIG. 23 illustrates a universally-keyed cartridge
top end (or adaptor) that is keyed to fit with any and all
holders that have tabs on male connectors that are positioned
straight up (at “12 o’clock™) and at various positions 45
degrees from that. For example, each of the two cartridge top
end female connectors has eight slots radially extending out
at straight up (0 degrees), 45 degrees, 90 degrees, 135
degrees, 180 degrees, 225 degrees, 270 degrees, and 315
degrees. This way, there are many combinations of one or
more tabs on each of the male connectors that may be
provided to a customer or customers, and the single cartridge
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in FIG. 23 will fit onto any of these 45 degrees version male
holders. This way, the manufacturer may supply the same
universally-keyed cleaning cartridge for many different cus-
tomers that have requested differently-keyed cartridges for
their main filtration/treatment processes.

[0091] After reading this description, one may understand
that a universal key cartridge may be supplied for various
keyed systems. For example, a universal key cartridge may
be made for a keyed system wherein a filter cartridge
shoulder that does not liquid seal to a valve head may
include the appropriate universal-keying to fit into several
valve heads with different key structures. Or, a tubular
connector type system may include otherwise-shaped tabs
and slots, for example, such as rounded bump-shaped tabs
and slots.

[0092] By “holder” is meant any of a variety of devices
that receive and seal to a replaceable filter or filter cartridge.
This can include a valve head (including valving to shut off
piping when the cartridge is removed), a filter bracket that
supports the cartridge and provides fluid flow conduits into
and out of the cartridge, and other devices that contact and
are in fluid communication with the cartridge.

[0093] By “filter” or “filter cartridge” is meant any con-
tainer of filtration or treatment media that is connected to a
holder for fluid communication with the holder to filter
and/or treat the fluid brought into it via the holder. The keyed
system invention may be applied to whatever structure of a
filtering unit is inserted into the head or other holder, which
might be a unitary filter or a filter cartridge encased partially
in an outer housing below the level where the filter cartridge
engages in the head.

[0094] Although this invention has been described above
with reference to particular means, materials and embodi-
ments, it is to be understood that the invention is broad scope
of the following claims.

I claim:

1. Afilter system comprising a bracket module and a filter,
the filter having a top end and a bottom end and a longitu-
dinal axis between said top end and said bottom end, and the
bracket module comprising:

a top bracket holding the filter top end and a bottom
bracket holding the filter bottom end, and said top
bracket comprising at least one fluid connection with
the filter adapted to convey fluid to or from the filter,
wherein said at east one fluid connection is generally
perpendicular to said longitudinal axis;

wherein the top bracket comprises a pivotal lid adapted to
pivot down onto the filter top end to retain the filter top
end in the top bracket and adapted to pivot up away
from the filter top end to allow removal of the filter top
end from the top bracket.

2. Afilter system as in claim 1, when the bottom bracket
comprises a pivotal connection so that the filter, when
received in the bottom bracket, is pivotal away from the top
bracket.

3. Afilter system as in claim 1, wherein the filter top end
comprises inlet port and an outlet port and said top bracket
comprises an inlet fluid tubular connector adapted to seal
with and convey fluid to said inlet port and said top bracket
comprises an outlet fluid tubular connector adapted to seal
with and convey fluid to said outlet port of the filter.
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4. A filter system as in claim 3, wherein said inlet fluid
tubular connector and said outlet fluid tubular connector are
perpendicular to said longitudinal axis, and said inlet port
and outlet port are perpendicular to the longitudinal axis and
slide onto said tubular connectors.

5. A filter system as in claim 4, wherein said bottom
bracket does not comprise a fluid connection with the filter.

6. A filter system as in claim 1, further comprising a key
system wherein said top bracket comprises a tubular mem-
ber with outer cylindrical surface and a protrusion extending
radially outward from said outer cylindrical surface, and
wherein said filter top end comprises a port adapted to
receive said tubular member to form said at least one fluid
connection, and wherein said port has an interior cylindrical
surface having a recess extending radially into the cylindri-
cal surface and being adapted to receive said protrusion of
said tubular member, so that only a filter having said recess
can be installed in fluid connection with said top bracket.

7. A filter system as in claim 6, wherein said key system
comprises said tubular member having a plurality of said
protrusions at different radial positions around the tubular
member and said port having a plurality of said recesses at
corresponding radial positions so that only a filter having
said recesses at said corresponding radial positions can be
installed in fluid connection with said top bracket.

8. Afilter system as in claim 6, wherein said filter port is
universally keyed to fluidly connect to said top bracket by
means of having a plurality of recesses at different radial
positions so that said filter can fluidly connect to said top
bracket when said protrusion is located at any of said radial
positions.

9. A filter system as in claim 1, further comprising a key
system wherein said at least one fluid connection is between
said top bracket and said filter, and wherein said at least one
fluid connection comprises an exterior cylindrical surface
having a key protrusion and an interior cylindrical surface
having a key recess adapted to receive said key protrusion.

10. A filter system as in claim 1, further comprising a key
system wherein said bottom bracket comprises a tubular
member with an outer cylindrical surface and a protrusion
extending outward from said outer cylindrical surface, and
wherein said filter bottom end comprises a port adapted to
receive said tubular member to form said at least one fluid
connection, and wherein said port has an interior cylindrical
surface having a recess adapted to receive said protrusion of
said tubular member, so that only filter having said recess
can be installed in fluid connection with said bottom bracket.

11. Afilter system as in claim 10, wherein said key system
comprises said tubular member having a plurality of said
protrusions at different radial positions around the tubular
member and said port having a plurality of said recesses at
corresponding radial positions so that only a filter having
said recesses at said corresponding radial positions can be
installed in fluid connection with said bottom bracket.

12. Afilter system as in claim 10, wherein said filter port
is universally keyed to fluidly connect to said bottom bracket
by means of having a plurality of recesses at different radial
positions so that said filter can fluidly connect to said bottom
bracket when said protrusion is located at any of said radial
positions.

13. Afilter system as in claim 1, further comprising a key
system wherein said at least one fluid connection is between
said bottom bracket and said filter, and wherein said at least
one fluid connection comprises an exterior cylindrical sur-
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face having a key protrusion and an interior cylindrical
surface having a key recess adapted to receive said key
protrusion.

14. The filter system as in claim 1, further comprising a
plurality of sets of top brackets and bottom brackets and one
of said filters received in each of said top brackets and
bottom brackets, and the filter system further comprising
fluid conduit extending between said top brackets.

15. The filter system as in claim 1, wherein said bottom
bracket receives and supports said filter bottom end by
means of the bottom bracket having a central upending post
and said filter bottom end having an indentation slidably and
removably received on said upending post.

16. The filter system as in claim 1, wherein said top
brackets each comprise an attachment plate for being
attached to a vertical surface.

17. The filter system as in claim 1, wherein said bottom
bracket each comprise at attachment plate for being attached
to a vertical surface.

18. The filter system as in claim 1, wherein the top bracket
further comprises a biasing means for urging the pivotal lid
to pivot downward toward the filter top end.

19. The filter system as in claim 1, wherein said bottom
bracket further comprises a biasing means for urging the
bottom bracket to pivot the filter to a vertical position.

20. In a system comprising a filter and a bracket module
comprising a top bracket and a bottom bracket, a fluid
connection between the bracket module and the filter, and a
lid adapted to retain the filter in the top bracket, the filter
comprising:

a filter housing containing media and having a top end and
a bottom end and a longitudinal axis between the top
end and the bottom end;

two filter top end having an inlet port and an outlet port
both generally perpendicular to the longitudinal axis,
wherein said inlet port and outlet part are adapted to
slide onto and seal with tubular connectors in said top
bracket; and

the bottom end of the filter having an indentation that is
adapted to receive and be removably supported by a
post in said bottom bracket but that is not adapted to be

in fluid communication with said bottom bracket.
21. In the system of claim 20, the filter further comprising
a key system in said inlet port wherein said inlet port that has
an interior cylindrical surface having recess extending radi-
ally into the cylindrical surface and being adapted to receive
a protrusion extending radially outward from a correspond-
ing one of said tubular members of said top bracket, so that
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only a filter having said recess can be installed in fluid
connection with said top bracket.

22. In the filter system of claim 20, the filter further
comprising a key system in said outlet port wherein said
outlet port that has an interior cylindrical surface having a
recess extending radially into the cylindrical surface and
being adapted to receive a protrusion extending radially
outward from a corresponding one of said tubular members
of said top bracket, so that only a filter having said recess can
be installed in fluid connection with said top bracket.

23. A filter system as claim 21, the filter further compris-
ing said key system comprising said inlet port having a
plurality of said recesses at various radial positions.

24. A filter system as in claim 22, the filter further
comprising said key system comprising said outlet port
having a plurality of said recesses at various radial positions.

25. In an assembly comprising a bracket sub-assembly
and a filter sub-assembly, wherein the bracket sub-assembly
comprises a top bracket having a pivotal portion and adja-
cent horizontal inlet and outlet fluid tubular connectors, the
filter sub-assembly that comprises:

a top end, a bottom end, and a longitudinal axis between
said top end and said bottom end, the bottom end being
adapted to be releasably supported in said bottom
bracket, and the top end having both a radial outlet port
and a radial outlet port adapted to seal to the inlet and
outlet fluid tubular connectors, wherein the radial inlet
port and radial outlet port are adjacent to each other and
perpendicular to the longitudinal axis, and wherein the
filter bottom end does not comprises a fluid port.

26. The filter of claim 25 wherein the radial inlet port and

radial outlet port are co-planar on a horizontal plane.

27. The filter of claim 25 wherein the bottom end has an
indentation that is adapted to receive a post upending from
said bottom bracket.

28. The filter of claim 25 comprising a lock system
wherein the radial inlet port and the radial outlet port each
have a port inner surface with at least one recessed slot, the
recessed slots being adapted to receive protruding tabs
extending radially outward from said inlet fluid tubular
connector and said outlet fluid tubular connector.

29. The filter of claim 28 wherein said radial inlet port and
said radial outlet port are universally keyed by means of
each having a plurality of said recessed slots at different
radial positions so that said filter can fluidly connect to said
top bracket when said protruding tabs are located at any of
said radial positions.



